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Abstract. — Three new species of Symphurus are described based on speci- 
mens collected from the Gulf of California southward along Central America 
and northern South America to northern Peru. Symphurus oligomerus, n. sp., 
occurs from the southern Gulf of California to northern Peru and is a relatively 
deep-water (84—481 m) species characterized by: a 1-3-2 pattern of interdigi- 
tation of dorsal pterygiophores and neural spines (ID pattern), 85-97 dorsal- 
fin rays, 71—83 anal-fin rays, 12 caudal-fin rays, 48-52 total vertebrae, 5 hy- 
purals, black peritoneum, an alternating series of dark rectilinear pigment 
blotches and unpigmented areas on the posterior portion of the dorsal fin and 
throughout the anal fin, a dark pigment blotch on the proximal portion of the 
caudal fin, with distal portions distinctly unpigmented, and the absence of a 
pupillary operculum. Symphurus chabanaudi, n. sp., occurs from the northern 
Gulf of California to northern Peru and is among the largest species in the 
genus, reaching lengths of at least 233 mm SL. This shallow-water species (2- 
59 m) is characterized by: a 1-5-3 ID pattern, 12 caudal-fin rays, 4 hypurals, 
small scales on blind-side dorsal- and anal-fin rays, a prominent black spot on 
the ocular-side opercle, and absence of a pupillary operculum. Symphurus 
diabolicus, n. sp., known only from a single specimen collected at 501 m off 
Chatham Island in the Galapagos Archipelago, 1s readily distinguished by the 
combination of: a 1-3-2 ID pattern, 12 caudal-fin rays, 5 hypurals, 109 dorsal- 
fin rays, 94 anal-fin rays, 58 total vertebrae, small scales (ca. 135 in longitudinal 
series), spotted peritoneum, and large eyes (18.6% of head length). 


Symphurus is the only genus of tongue- 
fishes (Cynoglossidae) occurring in the New 
World, with over 40 nominal species re- 
corded from marine waters on both sides of 
the Americas (Ginsburg 1951, Mahadeva 
1956, Menezes & Benvegnü 1976, Munroe 
1987). In the eastern Pacific, at least 14 spe- 
cies inhabit coastal and deep-waters (Jordan 
& Evermann 1898, Mahadeva 1956, Mun- 
roe & Mahadeva 1989, Munroe & Nizinski 
1990) from southern Oregon (Eschmeyer et 
al. 1983) to northern Peru (Hildebrand 1946, 
Mahadeva 1956, Chirichigno 1974). The 
majority of species occur in tropical waters. 

Recent collecting in inshore and deeper 


areas off the coasts of Mexico, Central, and 
South America have resulted in the capture 
of many tonguefishes, including specimens 
of the new species described herein. This 
paper provides formal descriptions of three 
of these new species. 

Methods. —Specimens examined are list- 
ed by collection acronym following Leviton 
et al. (1985). Counts and measurements fol- 
low Mahadeva (1956), Munroe & Maha- 
deva (1989), and Munroe (1990a). Standard 
length (SL) is used throughout. Wherc pos- 
sible, measurements to 150 mm were taken 
to the nearest 0.1 mm with dial calipers or 
ocular micrometer; measurements larger 
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than 150 mm were made to the nearest mm 
with a steel ruler. Measurements are ex- 
pressed either as thousandths of standard 
length or thousandths of head length. Ab- 
breviations in text and tables are: head length 
(HL), head width (HW), eye diameter (ED), 
snout length (SNL). Unless stated other- 
wise, observations and descriptions of pig- 
ment patterns are based on fishes preserved 
in formalin and stored in ethyl or isopropyl 
alcohol. 

Interdigitation pattern (ID pattern). — 
Patterns of interdigitation of proximal dor- 
sal pterygiophores and neural spines were 
counted and recorded for the first three, or 
in unusual cases, the first four interneural 
spaces. The number of dorsal pterygio- 
phores inserted into interneural spaces 1—3 
was found to be diagnostic for species or 
groups of species of Symphurus (Munroe 
1987). ID patterns are indicated by a pteryg- 
iophore formula such as 1-3-2. The 1-3-2 
ID pattern indicates one pterygiophore in- 
serts in interneural space one, three in in- 
terneural space two, and two in interneural 
space three. The first neural spine abuts di- 
rectly against the cranium so there is no 
obvious space between it and the cranium. 
Therefore, the first interneural space reflect- 
ed in the formula is that between the first 
and second neural spines. 

Variation in dorsal- and anal-fin rays and 
total vertebrae were examined using SYS- 
TAT programs (Wilkinson 1988) for one- 
way ANOVA and Tukey HSD multiple 
comparison test on log-transformed vari- 
ables of specimens divided into groups based 
on capture location. 


Symphurus oligomerus, new species 
Figs. la, b, 2, Tables 1-3 


Symphurus atramentatus (not of Jordan & 
Bollman).—Garman 1899:229 (counts; 
measurements; color description; Pana- 
ma and Colombia). 

Symphurus sp.—Lavenberg & Fitch 1966: 
108 (Gulf of California; photograph). 
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Holotype. —SIO 84-70, (female, 85.8 
mm), Mexico, Gulf of California, Bahia La 
Paz, 24?26.7'-24?24.8'N, 110?36.0'- 
110?37.5"W (Toadhop I, Station 4), 240 m, 
collected with 25' otter trawl by R. Rosen- 
blatt and party aboard RV E. B. Scripps, 14 
Jul 1984. 

Paratypes. —(171 specimens, 38.0-145 
mm SL): 

Gulf of California: SIO 68-94, (15 of 40, 
38-121), 29?19.9'-29?20.4'N, 113?10.4'- 
113°12.0'W, 273 m, 20 Jan 1968. LACM 
21719, (1, 64.2), ca. 23°N, 109°W, 6.5 mi 
from Punta Gorda, outer Gorda Bank, ca. 
130 m, 12 Mar 1949. LACM 20407, (19, 
49-76), outer Gorda Bank, 12 Mar 1949. 
UCLA W56-79, (10, 54-71), outer Gorda 
Bank, 12 Mar 1949. LACM 20261, (3, 44- 
55.5), 29?33'45"N, 113?30'35"W, Puerto 
Refugio, Isla Angel de la Guarda, 94 m, 29 
Jan 1940. 

Nicaragua: SIO 73-280, (25 of 174, 66.7— 
119.4), 11?07.4-07.8'N, 86?35.0-35.5'W, 
159 m, 18 Apr 1973. 

Costa Rica: UF 33932, (3, 97.4—109.6), 
Gulf of Nicoya. LACM 33827-10, (6, 87.4— 
120.6), Gulf of Nicoya, central Puntarenas 
Province, 29 Jun 1973. SIO 73-281, (24, 
86.2-110), 10?50.2-53.2'N, 86?20-24.3'W, 
196 m, 18 Apr 1973. UCR 425-18, (1, 
113.9), Puntarenas Province, between Cabo 
Blanco and Punta Herradura, 310 m. UCR 
494-6, (1, 91.6), Puntarenas Province, off 
Parrita, 259 m. 

Panama: MCZ 28540, (14, 74.2-105.1), 
7°40.0'N, 79?17.9"W, 235 m, 8 Mar 1891. 
USNM 57882, (2, 110.5-113.8), 7?33'40"N, 
79°43'20"W, 283 m, 9 Mar 1891. UMML 
26051, (12, 91.7-113.1), Bay of Panama, 
7?*30.5'—7?31.0'N, 79?41.5'-79?43.3'W, 210 
m, 4 May 1967. MCZ 28537, (1, 145), 
7°12.3'N, 80°55'W, 337 m, 23 Feb 1891. 
UMML 31935, (20, 80.1-111.5), 6°31.2- 
32.1'N, 77?32.2-34.4'W, 205 m, 16 Jan 
1972. UMML 31947, (7, 70.7-116.2), 
6?28.8-29.3'N, 77?29.2-30'W, 216 m, 16 
Jan 1972. 

Ecuador: CAS 57858, (1, 126.3), 2°14’S, 
81?11'30"W, 481 m, 31 Aug 1968. 
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Peru: CAS 24201, (6, 93.1—111.9), 5°02’S, 
81?24'W, 254 m, 3 Jun 1966. 

Diagnosis. — A Symphurus with a 1-3-2 
ID pattern; 12 caudal-fin rays; a black peri- 
toneum usually showing through abdomi- 
nal wall on both sides of body; 8-13 black, 
irregularly rectilinear, blotches alternating 
with unpigmented areas on posterior two- 
thirds of dorsal fin and entire length of anal 
fin; similar black blotch across base of cau- 
dal fin with distal three-fourths of caudal 
fin distinctly unpigmented; 85-97 dorsal-fin 
rays; 71—83 anal-fin rays; 48—52 (usually 49— 
51) total vertebrae; 5 hypurals; 86-96 scales 
in a longitudinal series; 39—46 scales in 
transverse row; no pupillary operculum; rel- 
atively large eyes (ED/SNL 1.3 to 1.5); up- 
per jaw not extending beyond vertical line 
through posterior margin of pupil of lower 
eye; well-developed dentition on ocular-side 
jaws; dorsal-fin origin at vertical line through 
middle of pupil of upper eye; and body color 
yellowish tan to dark brown with 3-7, most- 
ly incomplete, crossbands. 

Description. — Frequency distributions of 
meristic data are provided in Table 1. ID 
pattern typically 1-3-2 (182/205), infre- 
quently 1-3-3 (8/205), 1-2-3 (5/205), or 
1-4-2 (4/205), rarely otherwise. Caudal-fin 
rays 12 (215 of 228 specimens), less fre- 
quently 11 (9 individuals) or 13 (two spec- 
imens), rarely 10 or 14 (one each). Dorsal- 
fin rays 85-97, usually 88-94, X = 91.3. 
Anal-fin rays 71—83, usually 74—80, = 
77.2. Pelvic-fin rays 4. Total vertebrae 48- 
52. usually 49—51, rarely 48 or 52, X — 50.3; 
abdominal vertebrae 9 (3+6). Hypurals 5 
(180/202), less frequently 4 (22/202). Lon- 
gitudinal scale rows 86-96, X = 90.5. Scale 
rows on head posterior to lower orbit 20— 
23. Transverse scales 39—46, X — 43.3. 

Proportional measurements are provided 
in Table 2. Medium-sized Symphurus with 
relatively deep body, 259-307 SL, X = 281; 
greatest depth in anterior third of body; 
gradual posterior taper to body beginning 
approximately at anterior third of standard 
length. Trunk length 709-750 SL, ne 729. 
Head relatively long (250-291 SL, X — 271), 
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usually slightly shorter than body depth. 
Snout length 40-69 SL, Y = 58; covered 
with small ctenoid scales. Dermal papillae 
well developed on blind-side snout. Mouth 
moderately sized, upper jaw length 58-94 
SL, Y — 78. Posterior margin of jaws reach- 
ing verticals between mid-eye and posterior 
margin of pupil of lower eye. Lower eye 
moderately sized, 32-38 SL, Y = 34; eyes 
usually slightly subequal in position with 
upper in advance of lower eye. Anterior and 
medial surfaces of eyes with 2 or 3 rows of 
3 or 4 scales lying posterior to posterior nos- 
tril, and in narrow interorbital region; no 
scales posteriorly between eyes or on pos- 
terior surface of eyes. Pupillary operculum 
absent. Dorsal-fin origin at vertical line 
through mid-point of upper eye; predorsal 
length 61-115 SL, ¥ = 100. Longest dor- 
salfin ray 85-115 SL (X = 100). Dorsal- and 
anal-fin rays without scales on blind side. 
Pelvic fin relatively long, 64—99 SL, X — 86. 
Anal-fin origin at vertical line approxi- 
mately through bases of dorsal-fin rays 12- 
13. Caudal fin with three or four rows of 
scales on base; scales diminishing in size 
posteriorly. 

Teeth well developed on blind- and oc- 
ular-side jaws. Blind-side dentary with 3—4 
rows of teeth in middle of crescentic tooth 
band. Crescent tapers smoothly laterally 
with number of tooth rows decreasing dis- 
tally, ending in single tooth. Tooth band on 
blind-side premaxilla with 3—4 rows of teeth 
posteriorly, tapering anteriorly to single 
tooth. Ocular-side premaxilla with one ir- 
regular row of prominent conical teeth ex- 
tending from anterior tip to below anterior 
margin of lower eye; one irregular row of 
prominent conical teeth on lower jaw ex- 
tending to vertical through anterior margin 
of pupil of lower eyc. 

Pigmentation. — Ground color tan to dark 
brown, with variable number (usually 3-7) 
of darker brown, mostly incomplete cross- 
bands (6-9 scales widc) extending from 
behind nape to base of caudal fin; 8-11 well- 
defined, rectilinear, black blotches alternat- 
ing with unpigmented areas on median fins. 
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Fig. 1. 


Symphurus oligomerus. a. SIO 84-70, holotype; female, 85.8 mm SL; Gulf of California, Bahia La 


Paz, 24°25.45'N, 110?36.75'W. b. SIO 73-280, paratype; male, 87.2 mm SL; Nicaragua, | 1°07.4—07.8’N, 86°35.0— 


33.5 W. 


Specimens from southern Mexico, Costa 
Rica, Nicaragua, and Panama generally 
darker than those from other locations. Blind 
side usually unpigmented, suggesting creamy 
whiteness in life. Some specimens with lon- 
gitudinal series of small melanophores along 
body midline on blind side. Peritoneum 
black, showing through abdominal wall on 
both sides of body. 

Head usually uniformly pigmented; oc- 
casionally with diffuse, faint crossband, 4— 
5 scales wide, extending from dorsal margin 
to ventral border at posterior margin of 
operculum. Ocular-side outer opercle oc- 
casionally with diffuse, irregularly-shaped 
spot on ventralmost surface. Inner linings 
of both ocular- and blind-side opercles 


speckled with melanophores. Isthmus un- 
pigmented on both sides of body. Ocular- 
side lips with dark band of pigment. 
Posterior two-thirds of dorsal fin and en- 
tire anal fin with clearly defined, rectilinear 
blotches, not extending to tips of fin rays. 
Blotches (8-13 in dorsal fin and 8-12 in anal 
fin) covering proximal three-fourths of fin 
rays, often continuous at fin-ray bases with 
body crossbands. Dark blotches on dorsal 
fin increase in intensity and size posteriorly; 
blotches to about middle of body lighter and 
smaller (covering only 2-4 rays) compared 
with those on posterior half of fin (black and 
better defined, covering 5-10 rays). Blotch- 
es in anal fin roughly parallel those in dorsal 
fin in position and intensity of pigmenta- 
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Table 1.— Frequency distributions of meristic features for Symphurus oligomerus. (Asterisks indicate counts 


for holotype.) 


CL GMQ— MÀ M M——HÀ L0. NN: Lupi ico — vp uui. - p Ee eee 
Dorsal-fin rays 


85 86 87 88* 89 90 91 92 93 94 95 96 97 A 
Frequency ] 1 1 13 28 37 41 50 44 21 2 l 1 91.3 
Anal-fin rays 
71 72 73 74* 75 76 77 78 79 80 81 82 83 D 
Frequency 1 2 4 19 22 39 38 59 39 17 2 l lo V2 
Caudal-fin rays 
10 11 12* 13 14 
Frequency 1 $9 2S 2 1 
Hypurals 
4 SE 


Frequency 22 180 


Total vertebrae 


i a So nS 
Frequency 3 35 75 84 S5 50.3 
Longitudinal scale rows 
86 87 88 89 90 91 92* 93 94 95 96 X 
Frequency 2 — 7 1 19 2 11 — 1 1 2 90.5 
Transverse scale count 
39 40 41 42 43 44 45 46* X 
Frequency 2 2 2 7 4 23 2 4 433 
Pattern Frequency 96 
Interdigitation Pattern 1-3-2-2* 182 88.8 
1-3-3-2 8 3.9 
1-2-3-2 5 2.4 
Je RESI 4 2.0 
1-2-2-2 3 1.5 
1-3-3-1 2 1.0 
2-3-2-2 l 0.5 


tion. Posteriormost blotch in dorsal and anal 
fins often coalescing with blotch at base of 
caudal-fin rays. 

Distal three-fourths of caudal-fin rays hy- 
aline, contrasting sharply with strongly pig- 
mented posterior dorsal and anal fins, and 
base of caudal fin. Specimens occasionally 
with heavy pigmentation on proximal fourth 
of caudal fin on blind side of body. 

Etymology. —“‘Oligomerus” from the 
Greek “‘oligos” meaning few and “meros” 


meaning part of segment, in reference to the 
relatively low number of vertebrae and dor- 
sal- and anal-fin rays of this species com- 
pared with most other eastern Pacific Syn- 
phurus. 

Distribution. — Offshore habitats on the 
continental shelf (Fig. 2) from the Gulf of 
California at Puerto Refugio, off Isla Angel 
de Ja Guarda (2933 45 INLO113230055 W) 
including Gorda Banks at thc entrance to 
the Gulf, and continuing south wards to the 
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6 S. chabanaudi 
B S. oligomerus 


A S. diabolicus 
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Fig. 2. Geographical distribution of Symphurus oligomerus, S. chabanaudi, and S. diabolicus. Symbols may 
represent more than one locality and/or more than a single lot from each locality. 


continental shelf off Peru (6°21'S, 80°59'W). 
There were no specimens collected between 
ca. 20°N and 10°N available for our study. 
At this time, the occurrence or abundance 
of this species between these latitudes is un- 
known, however, there is no a priori reason 
to assume that S. oligomerus does not occur 
in this region. The disjunct distribution in- 
dicated in Fig. 2 is presumed to be an ar- 
tifact of collecting intensity. 

Symphurus oligomerus has been collected 


at depths ranging from approximately 80 to 
481 m. Ninety-three percent of 356 speci- 
mens for which reliable depth information 
is available were collected between 111 and 
300 m. Only five specimens have been col- 
lected shallower (one each at 80 and 84 m; 
three at 94 m) while approximately 6% were 
taken deeper than 300 m (17 specimens be- 
tween 301—350 m, 3 specimens at 389 m, 
and one specimen at 481 m). 

Available information for ca. 10% of the 
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Table 2.—Summary of morphometrics for the ho- 
lotype (SIO 84-70) and 33 paratypes of Symphurus 
oligomerus. Proportional measurements, except stan- 
dard length in mm, in thousandths of standard length. 


O 


Paratypes 

Holotype Range Mean 
Standard length 85.8 44.4—76.2 — 
Body depth 295 259-307 281 
Predorsal length 61 85-115 100 
Pelvic-fin length 64 75-99 86 
Head length 256 250-291 2h 
Snout length 40 49-69 58 
Upper jaw length 68 58-94 78 
Eye diameter 35 32-38 34 


specimens indicates this species is frequent- 
ly collected on substrates containing a large 
sand component, including muddy sand (1 
collection, 7 specimens), sand (4 collections, 
5 specimens), sand and gravel (1 collection, 
3 individuals), rock (1 collection, 1 speci- 
men), and a sand, shell, and rock mixture 
(1 collection, 30 individuals). 

Geographical variation. — Comparisons of 
selected meristics (Table 3) revealed that 
specimens collected from the Gulf of Cali- 
fornia and Mexico had significantly fewer 
dorsal- (f= 43.84; P « 0.001) and anal-fin 
rays (f = 36.60; P « 0.001), and total ver- 
tebrae (f = 66.78; P « 0.001) than those 
fishes collected from Central America (El 
Salvador, Costa Rica, and Panama) and 
northern South America (Colombia to 
northern Peru). Fin-ray and vertebral counts 
of S. oligomerus taken between El Salvador 
and Panama, although slightly greater, were 
not significantly different from those of 
specimens collected off northern South 
America. 

Comparisons. — Symphurus oligomerus is 
the third species described (of four known 
species) from eastern Pacific waters char- 
acterized by a 1-3-2 ID pattern, 12 caudal- 
fin rays, and black peritoneum. Other east- 
ern Pacific species with these characteristics 
are S. microlepis Garman, S. gorgonae Cha- 
banaud and S. diabolicus (described below). 
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Table 3.—One-way ANOVA for selected meristic 
features of Symphurus oligomerus collected from dif- 
ferent portions of the species range. (Asterisk indicates 
difference at P « 0.001.) 


n Range Mean SD 
Dorsal-fin rays (f — 43.84; P « 0.001) 

*Gulf of California 46 85-93 90.1 1.35 
Central America 146 89-97 92.3 1.37 
South America 11 90-94 91.8 1.47 

Anal-fin rays (f= 36.60; P < 0.001) 

*Gulf of California 46 71-79 76.1 1.42 
Central America 146 74-83 78.1 1.39 
South America 11 76-80 77.8 1.47 


Total vertebrae (f = 66.78; P « 0.001) 


*Gulf of California 46 48-50 49.3 0.59 
Central America 145 49-52 50.6 0.67 
South America 11 50-51 50.4 0.50 


These other species are quite different from 
S. oligomerus and easily distinguished ei- 
ther by their lack of alternating rectilinear 
pigmented blotches and unpigmented areas 
on the dorsal and anal fins characteristic of 
S. oligomerus (fin pigmentation uniformly 
pigmented in S. diabolicus and S. gorgonae) 
or by differences in meristic values. Sym- 
phurus oligomerus has lower vertebral and 
fin-ray counts than S. microlepis and S. dia- 
bolicus (total vertebrae 48—52 versus 57 in 
S. microlepis and 58 in S. diabolicus; dorsal- 
fin rays 85-97 versus 106 in SS. microlepis 
and 109 in SS. diabolicus; anal-fin rays 71— 
83 versus 94 in S. microlepis and 92 in S. 
diabolicus). Furthermore, the body of S. 
oligomerus is deepest in the anterior third 
ofthe standard length with a relatively rapid 
posterior taper compared with that of .S. 
diabolicus in which the body is relatively 
elongate with almost uniform depth occur- 
ring throughout much of the mid-body re- 
gion and with only a gradual posterior taper. 
Symphurus oligomerus is rcadily distin- 
guished from S. gorgonae in that the blind 
side is uniformly creamy-white compared 
with that of S. gorgonae in which the blind 
side has a pepper-dot pattern of melano- 
phores, especially well developed along the 
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basal pterygiophore regions ofthe dorsal and 
anal fins. These two species differ further in 
that there is little overlap for several me- 
ristic features (total vertebrae 48-52 in S. 
oligomerus versus 46-49 in SS. gorgonae; 
dorsal-fin rays 85—97 versus 80-89; anal-fin 
rays 71—83 versus 63-74; hypural numbers 
5 versus 4). 

Other eastern Pacific Symphurus pos- 
sessing pigmented spots or blotches on the 
dorsal and anal fins that may be confused 
with S. oligomerus are S. callopterus Mun- 
roe & Mahadeva (sometimes collected with 
S. oligomerus) and S. atramentatus Jordan 
& Bollman. However, both S. callopterus 
and S. atramentatus have an unpigmented 
peritoneum (versus black in SS. oligomerus) 
and a well-developed pupillary operculum 
(absent in S. oligo merus). Additionally, S. 
oligomerus has 5 hypurals (4 in S. callop- 
terus and S. atramentatus) and a 1-3-2 ID 
pattern (usually 1-3-4 in S. callopterus; 1-3-3 
in S. atramentatus). Symphurus atramen- 
tatus also has well-defined oval black spots 
on the fins (versus rectilinear black blotches 
in S. oligomerus). Symphurus oligomerus 
differs further from SS. callopterus in several 
counts (total vertebrae 48—52 versus 57-61 
in S. callopterus; dorsal-fin rays 85-97 ver- 
sus 105-114; anal-fin rays 71—83 versus 91- 
98; longitudinal scale rows 86—96 versus 97— 
114), and the distal half of the caudal fin 1s 
unpigmented in S. oligomerus, whereas in 
S. callopterus, the distal half of the caudal 
fin either has an ill-defined blotch or the 
entire fin is uniformly darkly pigmented. 

Some meristic features of seven other 
eastern Pacific species, S. varius Garman, 
S. williamsi Jordan & Culver, S. fasciolaris 
Gilbert, S. leei Jordan & Bollman, S. atri- 
caudus (Jordan & Gilbert), S. melanurus 
Clark, and Symphurus sp. (the species de- 
scribed by Munroe & Nizinski (1990) with 
the lower meristic values; hereafter referred 
to as Symphurus sp.) overlap those of S. 
oligomerus. Symphurus oligomerus, how- 
ever, differs from all of these species in hav- 
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ing alternating blotches in the dorsal and 
anal fins (versus uniformly pigmented fins 
without alternating blotches, or dorsal and 
anal fins with posterior intensification of 
pigment, or with dorsal and anal fins speck- 
led). Symphurus oligomerus also differs from 
these species in ID pattern (1-3-2 versus 
1-3-3 in S. varius; 1-4-3 in S. fasciolaris and 
S. leei; 1-5-3 in S. atricaudus, S. melanurus, 
and Symphurus sp.; and 1-5-3 or 1-4-3 in 
S. williamsi) and in the number of hypurals 
(5 in S. oligomerus versus 4 in all others, 
except S. varius). Symphurus oligomerus has 
larger scales (86—96 in a longitudinal series) 
than does S. varius (120—124). Certain me- 
ristic values of S. oligomerus completely 
overlap those of S. williamsi, but the two 
species are easily distinguished. Symphurus 
oligomerus has a black peritoneum (unpig- 
mented in S. williamsi), lacks a pupillary 
operculum (present in S. williamsi), and 
lacks scales on the blind side dorsal- and 
anal-fin rays (present in S. williamsi). Sym- 
phurus fasciolaris and Symphurus sp. differ 
further from S. oligomerus in caudal-fin ray 
counts (12 in S. oligomerus versus 10 in S. 
fasciolaris and 11 in Symphurus sp.). 

Among Symphurus species occurring out- 
side the eastern Pacific region, some counts 
for S. oligomerus overlap those of S. piger 
(Goode & Bean), S. pusillus (Goode & Bean), 
S. plagiusa (Linnaeus), S. plagusia (Schnei- 
der, in Bloch & Schneider), S. diomedeanus 
(Goode & Bean), and S. civitatium Ginsburg 
from the western Atlantic, and S. trifascia- 
tus (Alcock) from the Indian Ocean. All of 
these species, except S. diomedeanus, lack 
the highly pigmented fins found in S. oli- 
gomerus. Although S. diomedeanus has 
counts and pigmented dorsal and anal fins 
reminiscent of those of S. oligomerus, these 
two species are distinct in caudal-fin ray 
counts (12 versus 10 in S. diomedeanus), 
hypural numbers (5 versus 4), and ID pat- 
terns (1-3-2 versus 1-4-3). Symphurus di- 
omedeanus also has a pupillary operculum 
(absent in S. oligomerus). 
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Additional Material Examined 


Counts were taken from the following 150 
non-type specimens (28.5-2117.5 mm): 

Gulf of California: LACM 8818-10, (15, 
67-109), 28?55'N, 112?50.5'W, midway be- 
tween southern tip of Isla Tiburon and Isla 
Angel de la Guarda. SIO 60-97, (7, 54.1- 
81.1), 28?13.8-15.0'N, 111?46.7—48.0'W, off 
Estero de Tastiuta, Costa de Hermosillo, 
Sonora. SIO 60-110, (1, 82.2), 28?12.9'N, 
112°3.2'W, off Costa de Hermosillo, So- 
nora. SIO 60-98, (25, 79.4-110.1), 28°02’— 
28°06'N, 111°47.2’-111°53.2'W, 162 m, 21 
Mar 1960. LACM 20259, (2, 42.0-52.5), 
27°58'40’N, 111?24'10"W, Isla San Pedro 
Nolasco, 111 m, 12 Mar 1936. LACM 
20262, (1, 86.5), 27°58’35’N, 110?22'40"W, 
Isla San Pedro Nolasco, 6 Feb 1940. LACM 
8842-5, (1, 65.5), 26°57'N, 111?49.8'W, 3- 
5 mi north of Punta Concepcion. SIO 65- 
293, (7, 28.5-58.9), 25°40.6-44.3'N, 
111?05.3-5.6'W, northwest of Isla Monser- 
rate, Baja California Sur. SIO 84-70, (1, 
86.5), Bahia La Paz, 24?25.45'N, 
110°36.75'W, 240 m, 14 Jul 1984. SIO 84- 
80, (3, 91.6-100.7), Baja California Sur, 
23?31.5-32.5'N, 110?28-30'W, 143 m, 17 
Jul 1984. SIO 84-81, (7, 76.1-117.0), north- 
west of Lobos Point, 23?29.95'N, 
110?27.1"W, 17 Jul 1984. LACM 20260, (1, 
54.9), 23°02’N, 109?0'15"W, Inner Gorda 
Bank, Baja California Sur, 20 Jan 1940. 

Costa Rica: CAS 43872, (1, 97.9), Cabo 
Blanco, 268 m, 9 Mar 1974. CAS 44104, 
(1, 100.4), Cabo Blanco, 268 m, 9 Mar 1974. 

Panama: UMML 27031, (73 of 101, 54.1- 
137.7), Bay of Panama, 7?39.5'-7?40.9'N, 
79°40.7'-79°42.7'W, 117 m, 4 May 1967. 
USNM 57883, (1, 99.7), 7*16'45"N, 
79°56'30’W, 389 m, 9 Mar 1891. 

Peru: CAS 24200, (1, 118.5), 4°53’S, 
81?20-23'W, 84 m, 2 Jun 1966. IMARPE 
4, (1, 94.0), 5°0.5’S, 83?24.5'W. CAS 24979, 
(1, 100.1), 6?21'S, 80*59"W, 142 m, 4 Jun 
1966. 

Additional material examined but not 
counted or measured (277 specimens): 
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Gulf of California: SIO 68-94, (25 of 40, 
38-121), 29°19.9’-29°20.4’N, 113?10.4'- 
113°12.0'W, 273 m, 20 Jan 1968. SIO 60- 
98, (37, 79.4—110.1), 28?2-6'N, 111?47.2— 
53.2'W, off San Juan Bautista Flats, Sonora, 
162 m, 21 Mar 1960. SIO 68-103,(15, 73.2- 
101.3), 28?19.3'-28?20.1'N, 112?8.0'- 
112°10.5’W, 303 m, 21 Jan 1968. 

Nicaragua: SIO 73-280, (149, 64—120), 
11?07.4—07.8'N, 86?35.0-35.5'W, 159 m, 18 
Apr 1973. 

Costa Rica: SIO 73-281, (12 of 24, 86.2- 
110), 10°50.2-53.2’N, 86?20-24.3'W, 196 
m, 18 Apr 1973. LACM 33827-56, (1, 
106.9), Gulf of Nicoya, central Puntarenas 
Province, 29 Jun 1973. UCR 682-6, (1, 
79.7), Puntarenas Province, Isla del Cano, 
80 m. UCR 2190-1, (2, 70.8—81.9), off Cabo 
Matapalo, tip of Osa Peninsula, 23 Jun 1973. 

Panama: UMML 27031, (28 of 101, 54.1- 
137.7), Bay of Panama, 7?39.5'-7?40.9'N, 
79°40.7'-79°42.7'W, 117 m, 4 May 1967. 
MCZ 28539, (5, 107.0-121.2), 7°33.7'N, 
79°43.3'W, 283m, 9 Mar 1891. MCZ 70978, 
(2, 89.4-100.8), 7?16.8'N, 79°56.5'W, 389 
m, 9 Mar 1891. 


Symphurus chabanaudi, 
new species 
Figs. 2, 3a, b, Tables 4-7 


Aphoristia elongata (not of Günther). — Jor- 
dan & Gilbert, 1883:24 (in part) (listed, 
Panama). 

Symphurus elongatus (not of Günther). — 
Jordan & Goss, 1889:323 (in part) (after 
Jordan & Gilbert; Panama).— Jordan & 
Evermann, 1898:2707 (in part) (after Jor- 
dan & Gilbert; Panama).— Gilbert & 
Starks, 1904:203 (in part) (fish market, 
Panama City).— Meek and Hildebrand, 
1928:1006 (counts; measurements; color 
description; in key; Panama).—Breder, 
1936:5 (in part) (Gulf of California). — 
Seale, 1940:14 (listed, Tenacatita Bay, 
Mexico and Colombia). —?Fowler, 1944: 
495 (listed, Panama). — Phillips, 1981:54 
(in part) (Jiquilisco Bay, El Salvador). 
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Symphurus atricaudus (not of Jordan & Gil- 
bert). — Breder, 1936:6 (in part) (Gulf of 
California).— Phillips, 1981:54 (in part) 
(Jiquilisco Bay, El Salvador). 

Symphurus sechurae Hildebrand, 1946:476 
(in part) (Gulf of California). 


Holotype. — USNM 305717, (male, 130.8 
mm), El Salvador, El Potrero, Jiquilisco Bay, 
Station Number 6, 13?16'N, 88?38'W, on 
mud bottom canal in mangroves, 5 m try- 
net, collected 14 Jul 1976, P. Phillips and 
party. 

Paratypes. —(115 specimens, 47.5—233 
mm): 

Gulf of California: Near San Felipe, 
31?18-22'N, 114?47—50'W, ca. 5 m, 6-9 Apr 
1947, 50 specimens distributed to the fol- 
lowing collections: USNM 164493, (1, 139), 
USNM 164494, (10, 47.5-152), BMNH 
1956.3.1:6-14, (9, 90.5-159), CAS 20696, 
(10, 59.5-156), UCLA W53-196, (19, 93- 
153), SIO 47-53, (1, 109). YPM 630, (10, 
124-157), north of San Felipe, 26 m, 20 
May 1926. UCLA W52-46, (4, 72-127), 10 
mi off Santa Clara, Sonora. USNM 119742, 
(1, 184), south of Guaymas, 1940. 

El Salvador: USNM 236606, (2, 185- 
188), Saite, 26 m, 28 Oct 1975. USNM 
291339, (1, 188), La Libertad, 26 m, 29 Oct 
1975. USNM 220701, (5, 110.1-131.0), El 
Potrero, Jiquilisco Bay, 14 Jul 1976. 

Costa Rica: LACM 30716-11, (4, 182- 
211), Puntarenas Province, Gulf of Nicoya, 
Isla Negritos, 13 Feb 1968. LACM 30714- 
15, (3, 178-185), Puntarenas Province, Isla 
Chira, 1968. UCR 1122-3, (2, 147.8—149.5), 
Puntarenas and Guanacaste Provinces, 
Golfo de Nicoya and Playa Hermosa, 18- 
28 m. 

Panama: UCLA W53-275, (11, 137-217), 
Panama Bay. SIO 80-23, (5, 128-184), Pan- 
ama Bay, Isla Verde, 4 m, 9 Apr 1980. 

Colombia: USNM 305718, (5, 138-200), 
4?20-18'N, 77?28-29"W, off Rio Togorama. 
USNM 305719, (7, 164-178), 2°57'N, 
77°48’W, Punta Coco, south of Buenaven- 
tura. 
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Ecuador: CAS 24199, (5, 161-233), Gulf 
of Guayaquil, 3?16'S, 80?25"W. 

Diagnosis. — A Symphurus with 1-5-3 ID 
pattern; 12 caudal-fin rays; 98-109 dorsal- 
fin rays; 82-92 anal-fin rays; 52-57 total 
vertebrae; 91-104 scales in longitudinal se- 
ries; 32-42 transverse scales; no pupillary 
operculum; relatively small eye (ED/SNL 
2.4 to 2.7); 2-5 small, ctenoid scales on 
blind-side dorsal- and anal-fin rays; dis- 
tinct, large black blotch on ocular-side outer 
opercle (not to be confused with black bran- 
chial cavity lining showing through oper- 
culum in many species of Symphurus); up- 
per jaw usually reaching to or just posterior 
to vertical line through middle of pupil of 
lower eye (rarely extending posteriorly to 
vertical through rear margin of lower eye); 
dorsal-fin origin usually equal with or just 
posterior to vertical line through middle of 
pupil of upper eye (rarely originating at ver- 
tical line through anterior margin of upper 
eye); posterior dorsal and anal fins and cau- 
dal fin dusky to dark black; body tan to dark 
brown usually with 6-8, sharply contrasting 
crossbands 6-10 scales wide; and unpig- 
mented peritoneum. 

Description. — Frequency distributions of 
meristic data are provided in Table 4. ID 
pattern usually 1-5-3 (47 of 95 individuals), 
less frequently 1-4-3 (28/95) or 1-4-4 (13/ 
95), rarely 1-4-3-3, 1-5-2, or 1-5-3-3. Cau- 
dal-fin rays 12 (103/108), rarely 11 (5/108). 
Dorsal-fin rays 98-109, usually 100-107, X 
= 103.4. Anal-fin rays 82-92, usually 84— 
89, X — 86.6. Pelvic-fin rays 4. Total ver- 
tebrae 52-57, usually 53—56, rarely 57 (1 of 
125), X = 54.1; abdominal vertebrae 9 (3 
+ 6). Hypurals 4 (90/90). Longitudinal scale 
rows 91-104, X = 97.9. Scale rows on head 
posterior to lower orbit 21-23. Transverse 
scales 32-42, X — 39.0. 

Proportional measurements appear in 
Table 5. Large-sized (to at least 233 mm 
SL) species with relatively deep body (239- 
293 SL, X — 265); greatest depth in anterior 
third of body with gradual posterior taper 
starting near middle of body. Trunk length 
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Table 4.— Frequency distribution of meristic features for Symphurus chabanaudi. (Asterisks indicate counts 
for holotype.) 


Dorsal-fin rays 
—-EO— OU t i a U 


98 99 100 101 102 103 104 105* 106 107 108 109 ¥ 

Frequency l 1 10 14 14 20 6 17 14 8&8 — 2 103.4 
Anal-fin rays 

82 83 84 85 86* 87 88 89 90 — 9I 92 ni 
Frequency 1 3 10 20 23 17 15 13 3 2 | 86.6 

Caudal-fin rays 

11 12* 
Frequency 5 103 

Hypurals 

4* 
Frequency 90 

Total vertebrae 

52 53 54 55 56* 57 X 

Frequency 8 22 i 29 1 ] 54.1 
Longitudinal scale rows 

91 92 93* 94 95 96 97 98 99 100 101 102 103 104 X 

Frequency 1 p 1 4 3 10 5 16 9 5 l 4 4 1 97.9 


Se A 
34 35 36 37 38 SOS 40 41 42 X 


Frequency 2 l — p 3 3 10 l4 17 8 6 39.0 
Pattern Frequency 96 
—P'———— —ÓÓÓP € RR HR 
Interdigitation Pattern 1-5-3-2* 47 49.5 
1-4-3-2 28 29.5 
1-4-4-2 13 13.7 
1-5-3-3 l 1.0 
1-5-2-2 2 PM 
1-4-3-3 2 2 
1-5-4-2 l 1.0 
]:4:082 I 1.0 


770-816 SL, X = 799. Head relatively short, 
185-213 SL, X — 201; somewhat shorter 
than body depth. Snout length 42-57 SL, Y 
— 47; covered with small ctenoid scales. 
Dermal papillae well developed on blind- 
side snout, chin, and head region just ven- 
tral to anterior portion of dorsal fin. Mouth 
moderately sized, upper jaw length 49-69 
SL, X — 64; usually reaching to or just pos- 
terior to vertical line through middle of pu- 
pil oflower eye (rarely extending posteriorly 


to vertical through rear margin of lower cye). 
Lower eye relatively small, 15-21 SL, Y — 
19; eyes usually slightly subequal in position 
with upper in advance of lower eyc. Surface 
of head from region posterior to posterior 
nostril and including narrow interorbital rc- 
gion to posterior margin of eyes with 13- 
14 rows of scales, each row with 6-8 scales 
(difficult to discern in juveniles). Pupillary 
operculum absent. Dorsal-fin origin at or 
just posterior to a vertical line through mid- 
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Fig. 3. Symphurus chabanaudi. a. USNM 305717, holotype; male, 130.8 mm SL; El Salvador, Jiquilisco 
Bay, El Potrero. b. USNM 291339, paratype; male, 188 mm SL; El Salvador, La Libertad. 


dle of upper eye, occasionally at a vertical 
line through anterior margin of upper eye; 
predorsal length, 50-88 SL (X — 80); longest 
dorsal-fin ray, 62-86 SL (X — 71). Blind 
sides of dorsal- and anal-fin rays with 3-5 
very thin, ctenoid scales (difficult to discern 
in juveniles). Anal-fin origin approximately 
at vertical line through base of dorsal-fin 
rays 14-16. Pelvic fin relatively long, 60- 
83 (X = 73); reaches first or occasionally 
second anal-fin ray when depressed poste- 
riorly. Caudal fin with approximately 9-10 
relatively large scales on basal half of fin; 
distal half of caudal fin with numerous mi- 
nute scales diminishing in size distally. 
Teeth well developed on blind-side jaws. 
Lower jaw on blind side with crescentic tooth 
band about 5-8 rows wide. Arms of crescent 
tapering smoothly to a single tooth at ex- 
tremities. Upper jaw on blind side with 5— 
8 rows of teeth posteriorly; band tapering 


to single tooth anteriorly. Juveniles with only 
4—5 visible rows of teeth 1n bands on blind- 
side jaws. Teeth on ocular-side jaws in if- 
regular rows. Ocular-side premaxilla with 
one irregular row of feeble teeth extending 
from anterior tip to point equal with vertical 
line through anterior base of anterior nos- 
tril; ocular-side dentary with irregular row 
of very feeble teeth extending posteriorly to 
vertical line through anterior base of ante- 
rior nostril. 

Pigmentation. — Ground color of live 
specimens tannish brown with pinkish hue. 
Median fins pale lavender. Blind side pink- 
ish to creamy white. 

Ground color in preserved specimens 
tannish to dark brown, usually with variable 
number (6-10) of sharply contrasting black- 
ish-brown crossbands 6-10 scale rows wide 
extending from behind nape to base of cau- 
dal fin. Color of specimens from the Gulf 
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of California typically lighter than those col- 
lected on muddy bottoms along coastal El 
Salvador, Costa Rica, and Panama. Blind 
side uniformly creamy white. Occasionally, 
individuals of both sexes have dark pigment 
patches on caudal region and scattered along 
bases of dorsal and anal fins on blind side. 
Crossbands on body varying in intensity, 
usually somewhat darker than ground color. 
Peritoneum unpigmented. 

Head with one, or occasionally two, faint 
crossbands. Anterior band diffuse, about 3- 
4 scales wide, located immediately posterior 
to eyes and barely reaching ventral margin 
of head. Posterior band crossing opercular 
region and extending ventrally slightly onto 
blind side of head; often incomplete in dor- 
sal area of head, usually fading, disappear- 
ing completely, or occasionally forming 
faintly pigmented crossband, about 6 scales 
wide, at dorsal margin of operculum; ven- 
tralmost portion of band always expanded 
into distinct black blotch about 6-10 scale 
rows wide composed of large epidermal me- 
lanophores; clearly visible even in very 
young specimens; covering more than half 
the outer surface of ocular-side operculum. 
Inner linings of opercles on both sides of 
body heavily pigmented; inner lining on oc- 
ular-side opercle more heavily pigmented 
than that on blind side, often visible exter- 
nally on outer opercular surface as poorly- 
defined, dusky blotch. Isthmus heavily 
spotted on both sides of body. 

Basal portions of dorsal and anal fins to 
about a fifth or sixth the height of fin paler 
than remainder of fin. Dorsal fin anterior to 
a vertical line through anal-fin origin usually 
unpigmented; remainder of dorsal fin and 
entire anal fin light to dark brown or black 
without discrete spots or blotches; progres- 
sively darker posteriorly, with the posterior- 
most fourth or fifth of fins almost black in 
mature fish (fins usually darker in mature 
males). Posterior portions of dorsal, anal, 
and caudal fins on blind side often with small 
patches of melanophores. Caudal fin dark, 
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Table 5.—Summary of morphometrics for holotype 
(USNM 305717) and 35 paratypes of Symphurus cha- 
banaudi. Measurements, except standard lengih in mm, 
in thousandths of standard length. 


Paratypes 

Holotype Range Mean 
Standard length 130.8 70.8-226 -— 
Body depth 263 239-293 265 
Predorsal length 50 70-88 80 
Pelvic-fin length 60 63-83 73 
Head length 193 185-213 201 
Snout length 42 43-57 47 
Upper jaw length 49 58-69 64 
Eye diameter 17 15-21 19 


similar to posterior portions of dorsal and 
anal fins. Median fins of juveniles usually 
only lightly pigmented or appearing almost 
unpigmented to naked eye, but with mela- 
nophores discernible under magnification. 

Etymology. —Named in honor of Paul 
Chabanaud who contributed greatly to our 
knowledge of flatfishes, especially of the ge- 
nus Symphurus. 

Distribution. — A widespread and com- 
monly collected species (Fig. 2) in shallow 
warmer waters ranging throughout the Gulf 
of California and extending coastally south- 
ward to approximately Callao, Peru 
(12°06'S, 76?55'W). There were no speci- 
mens collected between ca. 20°N and 10°N 
available for our study. At this time, the 
occurrence or abundance of this species be- 
tween these latitudes is unknown, however, 
there is no a priori reason to believe that S. 
chabanaudi does not occur in this region. 
The disjunct distribution indicated in Fig. 
2 is presumed to be an artifact of collecting 
intensity. 

Symphurus chabanaudi has been collect- 
ed at depths ranging from approximately 2 
to 59 m; however, the majority of speci- 
mens (97%) were taken at depths shallower 
than 28 m. The deepest captures of 277 
specimens for which depth information is 
available are for seven fish taken between 
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Table 6.—One-way ANOVA for selected meristic 
features of Symphurus chabanaudi collected from dif- 
ferent portions of the species range. (Asterisk indicates 
difference at P « 0.001.) 


n Range Mean SD 

Dorsal-fin rays (f= 30.68; P < 0.001) 

*Gulf of California 33 99-103 101.2 1.14 

*Central America 46 98-109 103.8 2.00 

*South America 5 103-109 105.7 1.49 
Anal-fin rays (f = 39.77; P < 0.001) 

*Gulf of California 33 82-87 84.8 1.18 

*Central America 51 84-91 86.8 1.56 

*South America 5 86-92 88.4 1.50 
Total vertebrae (f = 50.44; P < 0.001) 

*Gulf of California 33 52-54 . 53.0 0.71 

*Central America 53 53-57 54.6 0.92 

*South America 5 55-56 55.8 0.45 


30 and 37 m and for solitary specimens taken 
at 39 m and 59 m. 

Symphurus chabanaudi has most often 
been collected on muddy or sand-mud sub- 
strates. Available substrate data list mud for 
13 collections (123 specimens), mud and 
sand (11 collections, 76 specimens), mud 
and shell (2 collections, 9 specimens), mud 
and rocks (1 collection, 2 specimens), sand 
(5 collections, 13 specimens), clay and bits 
of shell (1 collection, 50 specimens), and 
rock (1 collection, 1 specimen). 

Geographical variation. — Numbers of 
dorsal- (f= 30.68; P < 0.001) and anal-fin 
rays (f = 39.77; P « 0.001), and total ver- 
tebrae (f = 50.44; P < 0.001) differed sig- 
nificantly (Table 6) in specimens collected 
in each of three different portions (Mexico, 
Central America, and northern South 
America) of the species range. Specimens 
collected in the Gulf of California and coast- 
al waters off northern Mexico had the lowest 
numbers of meristic elements, whereas 
specimens taken off Colombia and Peru had 
the highest numbers of finrays and verte- 
brae for any group examined. 

Remarks. —Earlier investigators fre- 
quently misidentified Symphurus chaba- 
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naudi as S. elongatus, undoubtedly due to 
similarities in meristic features of these spe- 
cies. Symphurus elongatus occurs sympat- 
rically with S. chabanaudi, especially in 
southern Central America and in coastal 
waters of northern South America, and the 
two species are collected syntopically. How- 
ever, these species are quite distinct (see 
comparisons below). 

Jordan & Gilbert (1883) and later, Jordan 
& Goss (1889) and Jordan & Evermann 
(1898) included specimens of S. chabanaudi 
in their accounts of S. elongatus. These ac- 
counts were based on three specimens of S. 
chabanaudi (CAS-SU 6900), misidentified 
as S. elongatus by Jordan and co-workers, 
collected from Albatross station 2804 off 
Colombia, together with numerous speci- 
mens of S. /eei and 10 specimens of S. elon- 
gatus. 

At least one specimen (USNM 50333) 
identified as S. elongatus by Gilbert & Starks 
(1904) is S. chabanaudi, but their account 
probably included other specimens. Mor- 
phometric proportions reported (table on p. 
204) more closely match those of S. chaba- 
naudi than S. elongatus, especially body 
depth measurements. These authors re- 
ported body depths equalling 24.5—28.0% 
SL, which are larger values than those (20.4— 
25.5% SL) noted for specimens of S. elon- 
gatus examined by Mahadeva (1956). Also, 
the large sizes (up to 255 mm) reported for 
specimens referred to as S. elongatus by Gil- 
bert & Starks more nearly reflect sizes at- 
tained by S. chabanaudi; S. elongatus is a 
much smaller species usually not exceeding 
150 mm SL. 

It is apparent that Meek & Hildebrand 
(1928) included specimens of S. chabanaudi 
in their account of S. elongatus from Pan- 
ama, given the pigment characters listed in 
their key, especially references to dark 
crossbars, a dark blotch on the opercle, and 
posterior darkening of dorsal and anal fins 
(pigment characters not found in S. elon- 
gatus). Two lots (USNM 81032 and 81674) 
examined in the present study, cited as S. 
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elongatus by Meek & Hildebrand, are S. 
chabanaudi. Yt is possible that Meek & Hil- 
debrand did not examine any S. elongatus 
in their study, as they noted that the maxilla 
in their specimens reached a point only equal 
with the middle of the lower eye, whereas, 
in 5. elongatus, the maxilla usually extends 
to a point well beyond the vertical line 
through the posterior margin of the lower 
eye. 
Specimens (YPM 630-6332) collected in 
the Gulf of California and reported as S. 
elongatus and S. atricaudus by Breder (1936) 
are S. chabanaudi. Hildebrand (1946) ten- 
tatively identified specimens of S. chaba- 
naudi (USNM 126741 and USNM 50333) 
collected in the Gulf of California and Pan- 
ama Bay as S. sechurae, a nominal species 
now placed in the synonymy of S. melanu- 
rus Clark (Munroe 1990b). Hildebrand 
(1946) also incorrectly identified as SS. elon- 
gatus several lots (USNM 144788-144791) 
collected in the Miraflores Locks, Panama 
Canal, in which were actually represented 
four different species, including juvenile .S. 
chabanaudi, S. elongatus, S. melanurus and 
S. williamsi. 

Comparisons. —Eastern Pacific Symphu- 
rus with counts comparable to those of S. 
chabanaudi include S. elongatus (Günther), 
S. atricaudus, S. fasciolaris, S. leei, S. mela- 
nurus, S. diabolicus, and S. microlepis. The 
pigmentation of SS. chabanaudi (well-de- 
fined crossbands and a black blotch on the 
ocular-side opercle) differs from that of S. 
elongatus, S. melanurus, S. microlepis, and 
S. diabolicus, which usually lack crossbands 
and an opercular spot. Symphurus leei and 
S. atricaudus both have crossbands in a pat- 
tern different from S. chabanaudi. Symphu- 
rus leei has four or fewer wide bands (when 
bands are present) and lacks an opercular 
spot. The crossbands of S. atricaudus, in 
turn, are disrupted and incomplete. Sym- 
phurus leei and S. atricaudus also lack an 
opercular spot. In S. fasciolaris, the ocular- 
side of the body often has a number of 
spherical spots accompanying crossbands 
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(when present), an ocellated spot in the cau- 
dal fin (absent in SS. chabanaudi), and this 
species lacks the opercular spot character- 
istic of S. chabanaudi. Symphurus chaba- 
naudi and S. fasciolaris also differ in caudal- 
fin ray counts (12 versus 10 in S. fasciolaris). 

Symphurus chabanaudi and S. elongatus 
are further distinguished in the length of the 
upper Jaw, which in S. chabanaudi does not 
extend beyond a vertical line through the 
posterior margin of the pupil of the lower 
eye, whereas in S. elongatus it extends to a 
vertical line through or beyond the posterior 
margin of the lower eye. Symphurus chaba- 
naudi also has small ctenoid scales on the 
blind-side dorsal- and anal-fin rays (absent 
in S. elongatus) and the posterior taper of 
the body starts anterior to the body mid- 
point rather than near the middle of the 
standard length as in S. elongatus. Addi- 
tionally, S. chabanaudi has a much larger 
eye ranging from 1.5-2.1% (X = 1.9) SL 
versus only 0.9-1.5% (X = 1.2) SL in S. 
elongatus. 

Symphurus chabanaudi can be further 
distinguished from SS. atricaudus in lacking 
both a pupillary operculum and small cte- 
noid scales on the ocular-side dorsal- and 
anal-fin rays that are present in S. atricau- 
dus. 

Symphurus chabanaudi differs most no- 
tably from S. /eei in having the head length 
(185-213 SL, X = 201) considerably less 
than the body depth (239-293 SL, X = 265), 
in contrast to S. leei, in which the head length 
(235-256 SL, Y = 245) nearly equals body 
depth (237-269 SL, Y = 253). 

Symphurus chabanaudi is easily distin- 
guished from S. melanurus in the possession 
ofsmall ctenoid scales extending onto distal 
portions of the blind-side dorsal- and anal- 
fin rays and in lacking a pronounced fleshy 
ridge on the posterior extent of the ocular- 
side lower jaw. In contrast, in S. mie/anurus, 
scales are cither absent or there are 1—2 scales 
limited to the bases of the fin rays and the 
posterior extent of the ocular-side lower jaw 
has a distinct fleshy ridge. The dorsal-fin 
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origin is always posterior to a vertical line 
through the anterior margin of the upper 
eye in S. chabanaudi, whereas in S. melanu- 
rus, the dorsal-fin originates more anteriorly 
with the first dorsal-fin ray located anterior 
to a verticalline through the anterior margin 
of the upper eye. In S. chabanaudi, the pos- 
terior margin of the jaw does not extend 
posterior to a vertical line through the pos- 
terior margin of the lower eye, whereas in 
S. melanurus, the jaw always reaches a ver- 
tical line through, or posterior to, the pos- 
terior margin of the lower eye. 

Symphurus chabanaudi is readily distin- 
guished from S. microlepis and S. diabolicus 
in: having an unpigmented peritoneum 
(versus black in S. microlepis and spotted 
in S. diabolicus), in ID pattern (1-5-3 or 
1-4-3 versus 1-3-2); hypural number (4 ver- 
sus 5); and by the number of scales in a 
longitudinal series (91—104 versus 126 and 
135, respectively, in S. microlepis and SS. 
diabolicus). 

Species of Symphurus possessing 1-5-3 or 
1-4-3 ID patterns (patterns occurring in S. 
chabanaudi) are found only in the New 
World (Munroe 1987). Western Atlantic 
Symphurus with similar ID patterns, fin-ray 
counts, or pigment patterns to those ob- 
served in S. chabanaudi include S. tessel- 
latus (Quoy & Gaimard), an undescribed 
species (species D of Munroe 1987), and S. 
plagusia (Schneider, in Bloch & Schneider). 
Symphurus chabanaudi is easily distin- 
guished from S. plagusia by the large black 
opercular spot and scales on blind-side dor- 
sal- and anal-fin rays (both absent in S. pla- 
gusia); the absence of a fleshy ridge on the 
ocular-side lower jaw (present in S. plagu- 
sia); the dorsal-fin origin placed at a vertical 
line through the middle or anterior margin 
of the upper eye (versus dorsal-fin origin at 
a vertical line anterior to anterior margin of 
upper eye); and meristic values (dorsal-fin 
rays 98-109 versus 89-98 in S. plagusia; 
anal-fin rays 82—92 versus 73-81; total ver- 
tebrae 52-57 versus 47—51; and scales in a 
longitudinal series 91-104 versus 79-89). 


PROCEEDINGS OF THE BIOLOGICAL SOCIETY OF WASHINGTON 


Of all species in the genus, S. chabanaudi 
is most similar in form, size, and pigmen- 
tation pattern to S. tessellatus. Symphurus 
chabanaudi, however, differs from S. tes- 
sellatus in its modally higher counts of dor- 
sal- and anal-fin rays and total vertebrae 
(Table 7). The most useful character to dis- 
tinguish S. chabanaudi from S. tessellatus 
is the number of dorsal-fin rays, which range 
from 98-109 in S. chabanaudi compared 
with only 91-102 in S. tessellatus. Com- 
parison of frequency distributions for dor- 
sal-fin ray counts in these species (Table 7) 
reveals that about 1296 of the specimens 
overlap with respect to dorsal-fin ray num- 
ber. However, S. chabanaudi usually has 
101 or more dorsal-fin rays (95 of 107 spec- 
imens) while S. tessellatus usually has 100 
or fewer dorsal-fin rays (224 of 233 with 
100 or fewer dorsal-fin rays). Corresponding 
modal differences, although not as great as 
those noted for dorsal-fin rays, also occur 
in number of anal-fin rays (82-92 versus 
74-86 in S. tessellatus) and total vertebrae 
(52-57, usually 53—56 in S. chabanaudi ver- 
sus 48—54, but usually 50—53 in S. tessel- 
latus). There are also differences in the rel- 
ative frequencies of occurrence of particular 
ID patterns in the two species. In S. chaba- 
naudi, 50% (47/95) of the individuals had 
a 1-5-3 ID pattern and only 3096 (28 spec- 
imens) featured a 1-4-3 pattern. In contrast, 
173 of 233 (74%) S. tessellatus possessed a 
1-4-3 ID pattern, while only 6% (13 speci- 
mens) had a 1-5-3 pattern. 

Many meristic features of S. chabanaudi 
completely overlap those of undescribed 
species D from the Caribbean Sea. Sym- 
phurus chabanaudi differs from undescribed 
species D, however, in having 4-8 small, 
but well-developed scales on the blind-side 
dorsal- and anal-fin rays (especially prom- 
inent in specimens larger than 60 mm); a 
somewhat larger eye (1.5-2.1, X — 1.9 SL 
versus 1.2-1.9, X = 1.5 SL); and S. chaba- 
naudi lacks a fleshy ridge on the ocular-side 
lower jaw (usually present and well 
developed in undescribed species D). The 
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Table 7.— Comparison of selected meristic features for the eastern Pacific Symphurus chabanaudi and the 


western Atlantic S. tessellatus. 


91 92 93 94 95 ONE 98 


S. chabanaudi 1 
S. tessellatus 2) 1 5 16 37 30 51 35 


S. chabanaudi 


S. tessellatus ] — — 5 21 33 43 45 


Total] vertebrae 
48 49 50 5) 52 53 54 55 


S. chabanaudi e 22 Dy 22 
S. tessellatus | 2 45 81 71 32 2 


posterior extension of the jaws is slightly 
more anterior in S. chabanaudi, reaching 
only to a vertical line through the rear mar- 
gin of the pupil or rear margin of the lower 
eye. In undescribed species D, the jaws ex- 
tend further backwards reaching a vertical 
line through the posterior margin of the eye 
and in many specimens, the jaws actually 
extend slightly beyond the eyes. Symphurus 
chabanaudi also differs from undescribed 
species D in the relative frequencies of spec- 
imens possessing 1-5-3 and 1-4-3 ID pat- 
terns. Symphurus chabanaudi has a much 
higher frequency of occurrence of the 1-5- 
3 ID pattern (50% of individuals examined) 
compared with only 30% with a 1-4-3 pat- 
tern. In contrast, 40 of 45 (89%) of the un- 
described species D examined had a 1-4-3 
pattern and only one specimen possessed a 
1-5-3 pattern. 

Symphurus chabanaudi also differs from 
undescribed species D in subtle features of 
its pigmentation. Symphurus chabanaudi 
generally has about nine wide, dark-brown 
crossbands; undescribed species D has 10- 
14 (usually 10-12) narrower bands. Addi- 
tionally, the posterior third of the dorsal and 
anal fins, and the caudal fin in S. chabanaudi 
are usually uniformly dark brown or black 
without alternating blotches and unpig- 


Dorsal-fin rays 

99 100 101 102 103 104 105 106 107 108 109 
1 10 14 14 20 6 17 14 8 — 2 
28 19 8 l 

Anal-fin rays 

82 83 84 85 86 87 88 89 90 91 92 


| 3 A9 9 25 Wy 5 9 5 2 i 
37 26 18 3 l 


mented areas. In undescribed species D, the 
posterior two-thirds of the dorsal and anal 
fins usually have an alternating series of 
blotches and unpigmented areas. 
Additional material examined. — The fol- 
lowing non-type specimens were also ex- 
amined (393 specimens, 19-226 mm): 
Gulf of California western shore: UCLA 
W54-367, (52, 106-145), about 5 mi north 
of San Felipe. CAS 24062, (5, 120-133), 
between Punta Majoro and Punta Ensenada 
Blanca, about 3 mi north of San Felipe. 
UCLA W49-427, (2, 152-161), off Ensena- 
da Blanca, 31?03'30"N, 114*50-51'W. CAS- 
SU 47384,(1, 101). UCLA W55-26, (1, 160). 
CAS 24060, (1, 162) and CAS 24071, (11, 
119-164), near San Felipe. UCLA W55-2, 
(13, 99-168), about 9 mi east of San Felipe. 
YPM 632 (1, 111), San Felipe Bay, 6 m, 19 
May 1926. YPM 631 and 633a. (2, 75-122). 
San Felipe Bay, 6 m, 14 May 1926. CAS 
24065, (2, 138-149), 2-3 mi north of Punta 
Estrella (Diggs), about 7 mi south of San 
Felipe. CAS 24066, (2, 144-161), about 9 
mi south of San Felipe. CAS 24064, (1, 138), 
about 10 mi south of San Felipe. UCLA 
W62-61, (22, 66-154), off Punta Estrella 
(Diggs). UCLA W52-45, (6, 90-182). about 
2-3 mi off Punta San Fermin. CAS 24063, 
(3, 100-150), about 15 mi south of San Fe- 
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lipe. UCLA W59-17, (1, 191), off Punta 
Willard, Bahia San Luis Gonzaga. USNM 
126741, (2, 122-2132) and CAS-SU 5571, 
(2, 126-128), 30*50'45"N, 114?29'45"W. off 
Isla San Luis. 

Gulf of California eastern shore: UCLA 
W49-55, (20, 114-178), 20 mi southwest of 
El Golfo, Sonora. UCLA W56-28, (10,156- 
166), north of Punta Lobos, Sonora. UCLA 
W58-233, (1, 149), north of Punta Lobos, 
Sonora. UCLA W50-27, (1, 166), near 
mouth of Río Muerto, in tidal waters west 
of Mapoli, Sonora. CAS 24059, (2, 70-101), 
Bahia Guaymas, Sonora. CAS 24061, (2, 
96—97), just south of channel and east of 
Punta Baja, Guaymas Harbor, Sonora. 
UCLA W52-40, (7, 71-105), Guaymas 
Harbor, Sonora. UCLA W50-42, (10, 111- 
180), south of Boca del Rio Mayo, Sonora. 
CAS 24068, (1, 122) and UCLA W50-43, 
(2, 19—22) (larvae with eyes recently mi- 
grated), 26?40'N, 109?47'W, in vicinity of 
Boca del Rio Mayo, Sonora. UCLA W56- 
113, (2, 150-168), south of mouth of Bahia 
Topolobampo, Sinaloa. SIO 60-95, (1, 218), 
24*32.6—33.4'N, 108?03-04.5"W, off Altata, 
Sinaloa. UCLA W51-36, (2, 98-103), near 
Astillero at Mazatlan, Sinaloa. 

Pacific coast of southern Mexico: CAS 
4670, (1, 168), near Isla Isabela. SIO 60-37, 
(2, 173-200), 21?46.4—50.5'N, 105?25.2- 
44.9"W, near mouth of Rio San Pedro, Na- 
yarit. UCLA W 58-18, (12, 43-97), Boca del 
Asodero, Nayarit. UCLA W58-3, (3, 161- 
197), 1-3 mi north of Ensenada Chacala, 
Nayarit. 

El Salvador: CAS-SU 46259, (2, 144- 
159), 13?20'03"N, 87?48'57"W, off La 
Union, Gulf of Fonseca. USNM 220804, 
(7, 122.0-133.7, five specimens cleared and 
stained), Río Chaguantique, Jiquilisco Bay, 
14 Sep 1976. USNM 291340, (19, 66.7— 
123.3), Jiquilisco Bay, Sept 1975-Mar 1976. 

Nicaragua: CAS-SU 46258, (1, 160), 
13?02'30"N, 87?29'30"W, off Punta Mony- 
penny, Gulf of Fonseca. 

Costa Rica: SIO 64-465, (1, 179), vicinity 
of Cabo Blanco. LACM 9754-1, (1, 198), 
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between Isla San Lucas and Isla Negritas, 
Gulf of Nicoya. UCLA W 54-35, (4, 67-101), 
Erdman Cove, Isla Caballo, Gulf of Nicoya. 
CAS 24067, (2, 64—106), off Isla Chira, Gulf 
of Nicoya. UCR 297-16 and 297-17, (7, 
150-193), Puntarenas Province, Gulf of Ni- 
coya. UCLA W54-434, (23,116—165), exact 
locality unknown. UMMZ 194670, (2, 199— 
206), Gulf of Nicoya, off Puntarenas, Pun- 
tarenas Province, 1 Jul 1973. 

Panama: YPM 4369, (8, 149—201), Canal 
Zone. ANSP 123572, (2, 174-181), Canal 
Zone, Oct 1953. CAS 24965, (3, 123-136), 
8358'15"N, 79?25'15"W. CAS 24962, (7, 
146-191), 843'15"N, 79?41'W. CAS 24967, 
(8, 174—204), 8?43'10"N, 79°15'W. SIO 52- 
193, (1, 126), 8°40’N, 79?45"W, off Punta 
Chame. CAS 24963, (14, 152-214), 8?38'N, 
78°40'W. CAS 24961, (1, 116), 8?27'15"N, 
78?49'50"W, Isla del Ray. UMML 34330, 
(2, 167—186), 8°19'N, 78?36'W, 29 m, 7 May 
1967. CAS 24964, (1, 162), 8?15'N, 
78?26'W. CAS 24968, (2, 156-183), 
8*08'15"N, 80?20'W. CAS 24966, (4, 133- 
176), San Miguel, Bay of Garachine. UCLA 
W54-325, (1, 136). UCLA W54-345, (1, 
107.5). UCLA W58-278, (1, 208). UCLA 
W 58-304, (20, 82.5-1 58). UCLA W58-305, 
(17, 84-170). CAS 24070, (1, 202). LACM 
6509-26, (2, 189-193), Bahia de Panama. 
CAS-SU 6900, (3, 172-226), 8?16'30"N, 
79°37'45"W. USNM 50333, (1, 220). 
USNM 81674, (1, 43.5) and USNM 81032, 
(1, 189), from Panama City Market. CAS 
24069, (2, 208-212), off Chiman, Gulf of 
Panama. ANSP 123579, (1, 194), off Chi- 
man Province, Gulf of Panama, 9 m, 10 Sep 
1953. USNM 291357, (1, 161), Canal dredge 
effluent, Fort Amador, 16 Mar 1967. 

Colombia: USNM 305725, (3, 160-180), 
3937-39'N, 77?20.5-21'W, Tortugas 
grounds south of Buenaventura, 18 m, 22 
Oct 1970. USNM 305722, (1, 172), 3?*39'N, 
77°18'W, Tortugas grounds south of Bue- 
naventura, 9 m, 19 Sep 1969. USNM 
305724, (1, 178), 3°31-33'N, 77?22-22.5'W, 
Tortugas grounds south of Buenaventura, 9 
m, 22 Oct 1970. USNM 305720, (1, 202), 
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3°18-16'N, 77°33.5-34'W, 9 m, 23 Oct 
1970. USNM 305923. (1, 197), 2843'N, 
77°51'W, Timbiqui, 7 m, 25 Jan 1969. 
USNM 305721, (1, 205), 1?42'N, 79°00’W, 
Punta Manglares, 11 m, 28 Jan 1969. 

Peru: IMARPE 2, (1, 204), 5°11’S, 
81°12'W, Paita. IMARPE 13, (1, 142), 
12?06'S, 76°55'W, Lima. 


Symphurus diabolicus, 
new species 
Figs. 2, 4a, Table 8 


Holotype. — USNM 135653 (male, 112.6 
mm), collected by the U. S. Fish Commis- 
sion Steamer Albatross, Sta. 2817, 15 Apr 
1888, west of Isla San Cristobal (Chatham 
Island), Galapagos Islands (0°46’S, 
89°42'W), Ecuador, 501 m. 

Diagnosis. — A Symphurus with a 1-3-2 
ID pattern, 109 dorsal-fin rays; 94 anal-fin 
rays; 12 caudal-fin rays; 58 total vertebrae; 
5 hypurals; extremely small scales, 135 in 
longitudinal series and 58 in transverse row; 
no pupillary operculum; large, prominent 
eyes (ED/SNL 0.96), with narrow interor- 
bital space; upper jaw reaching vertical line 
just posterior to anterior margin of lower 
eye; well-developed dentition on ocular-side 
jaws; origin of dorsal fin at vertical between 
anterior margin and mid-point of pupil of 
upper eye; head length slightly larger (1.04 
times) than body depth, spotted peritoneum 
(possibly black in life); and uniform body 
color without crossbands. 

Description. —Y1D pattern 1-3-2. Caudal- 
fin rays 12 (caudal fin broken and nearly 
completely severed from body). Dorsal-fin 
rays 109. Anal-fin rays 94. Pelvic-fin rays 
4. Total vertebrae 58; abdominal vertebrae 
9 (3 + 6). Hypurals 5. Longitudinal scale 
rows approximately 135. Scales on head 
posterior to lower orbit missing. Transverse 
scales approximately 58. 

Body medium-sized, relatively elongate, 
depth at anus 203 SL; greatest body depth 
212 SL, beginning about at base of anal-fin 
ray 5 and continuing almost uniformly over 
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Table 8.—Comparison of meristic and morphomet- 
ric features for holotypes and only known specimens 
of Symphurus diabolicus (USNM 135653, male, 112.6 
mm) and S. microlepis (MCZ 28535, male, 99.5 mm). 


S. diabolicus S. microlepis 
ID pattern 1-3-2 1-3-2 
Caudal-fin rays 12 12 
Dorsal-fin rays 109 106 
Anal-fin rays 94 E 
Total vertebrae 58 S" 
Hypurals 5 5 
Longitudinal scales 135 126 
Postorbital scale rows — 30 
Transverse scale count ca. 58 5 
Morphometrics (thousandths of SL) 
Body depth at anus 203 279 
Greatest body depth 212 279 
Preanal length 248 2 
Dorsal-fin base 938 967 
Anal-fin base 756 746 
Head length 220 248 
Head width 194 275 
Postorbital length 131 176 
Upper head lobe 103 110 
Lower head lobe 97 170 
Predorsal length 62. 33 
Morphometrics (thousandths of HL, except HW/HL) 
HW/HL 0.88 1.11 
Postorbital length 597 708 
Snout length 194 154 
Upper jaw length 230 23] 
Eye diameter 186 130 
Chin depth I5 109 


large area in middle of body (to approxi- 
mately anal-fin rays 60-70); body taper an- 
terior and posterior of that region smooth 
and gradual. Anterior curvature of body not 
pronounced. Preanal length 248 SL; somc- 
what longer than body depth. Head rela- 
tively long, 220 SL, greater than body depth. 
Head length greater than head width (194 
SL). Postorbital length 131 SL. Lower head 
lobe (97 SL) slightly smaller than upper head 
lobe (103 SL). Snout length 194 HL, with 
small number of small ctenoid scales. Der- 
mal papillae scarcely evident on blind-side 
snout. Anterior nostril relatively long. but 
not reaching lower eye when depressed pos- 
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Fig. 4. 
(00°46’S, 89°42'W). b. Symphurus microlepis, MCZ 28535, holotype; male, 99.5 mm SL; off Panama (7°32.6’N, 
79°16'W). 


teriorly. Evidently 6—8 rows of 2—4 tiny and 
flimsy scales behind posterior nostril and in 
narrow interorbital region to posterior mar- 
gin of eyes (most scales lost; counts made 
from scale pockets). Mouth relatively large, 
upper jaw 230 HL, reaching to a vertical 
line through anterior margin of lower eye. 
Chin depth 157 HL, shorter than snout 
length. Lower eye large, 186 HL; eyes slight- 
ly subequal with upper in advance of lower; 
eyeballs almost touching. Pupillary oper- 
culum absent. Length of dorsal-fin base 938 
SL. Dorsal-fin origin reaching vertical line 
through point between anterior margin and 
mid-point of pupil of upper eye; predorsal 
length relatively long, 62 SL. Length of anal- 
fin base 756 SL; blind sides of dorsal and 
anal fins apparently without scales. Anal-fin 
origin approximately at vertical line be- 


a. Symphurus diabolicus, USNM 135653, holotype; male, 112.6 mm SL; Ecuador, Galapagos Islands 


tween bases of fourteenth and fifteenth dor- 
sal-fin rays. Pelvic fin with 4 rays; distal half 
of fin rays broken. Caudal fin damaged pos- 
teriorly; with four or five rows of tiny scales 
to point where rays broken. 

Teeth well developed on both jaws. Blind- 
side dentary with 5-6 rows of strong teeth 
across middle of crescentic tooth band. Arms 
of crescent tapering to fewer rows, ending 
in single tooth. Premaxilla on blind side with 
tooth band as broad posteriorly as middle 
of lower jaw crescent, but narrowing ante- 
riorly to fewer rows, terminating in single 
tooth. Ocular-side premaxilla with single 
row of prominent teeth extending from tip 
to about mid-point of bone (at point equal 
with vertical midway between anterior mar- 
gin of lower eye and posterior margin of 
anterior nostril). Ocular-side dentary with 
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row of teeth extending to point below an- 
terior margin of lower eye. 

Scales small (smallest among eastern Pa- 
cific tonguefishes), numerous, ctenoid on 
both sides of body. Scales on blind side with 
fewer cteni than those on ocular side (a fea- 
ture not observed in other eastern Pacific 
Symphurus). 

Pigmentation. —Specimen uniformly yel- 
lowish throughout without visible signs of 
any other form of pigmentation. Whether 
yellowish color is natural pigmentation of 
the species or results from bleaching of nat- 
ural pigment during fixation and long-term 
storage is unknown. 

Etymology. — From the Latin “diabolus” 
meaning devil, in reference to the large, gro- 
tesque eyes; an apparent adaptation to the 
deep-water habitat occupied by this species. 

Distribution. — Known only from the ho- 
lotype collected at 501 m on white sand 
substrate west of Isla San Cristobal (Chat- 
ham Island) in the Galapagos Islands (Fig. 
2). 

Comparisons. — Symphurus diabolicus is 
only the fourth known eastern Pacific Sym- 
phurus with the following combination of 
characters: a 1-3-2 ID pattern, 12 caudal- 
fin rays, and a black peritoneum (although 
the peritoneum in the holotype is spotted 
and not now solid black, it is thought to 
have had a black peritoneum and that most 
natural pigment has been bleached from this 
specimen during fixation and storage. Four- 
teen nominal species in addition to S. dia- 
bolicus are characterized by a 1-3-2 ID pat- 
tern and 12 caudal-fin rays (Munroe 1987). 
Of these, ten species, all occurring in deep 
water (>50 m), have a black peritoneum. 
Only four species inhabiting relatively shal- 
low-waters (<45m) have an unpigmented 
peritoneum.) Other eastern Pacific species 
characterized by this combination of char- 
acters include S. microlepis, S. gorgonae, 
and S. oligomerus. Symphurus diabolicus 
differs strikingly from these other Symphu- 
rus with the exception of S. microlepis (see 
below). Symphurus diabolicus differs from 
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S. gorgonae and S. oligomerus in vertebral 
counts (total vertebrae 58 versus 46—49 in 
S. gorgonae and 48-52 in S. oligomerus); 
numbers of dorsal-fin rays (109 versus 80- 
89 in SS. gorgonae and 85—97 in S. oligo- 
merusy, numbers of anal-fin rays (94 versus 
63-74 in S. gorgonae and 71-83 in S. oli- 
gomerus), and body shape (relatively elon- 
gate with gradual posterior taper in S. dia- 
bolicus versus much deeper body with 
greatest body depth in anterior third of body 
and rapid posterior taper in S. gorgonae and 
S. oligomerus). Symphurus diabolicus dif- 
fers further from S. gorgonae in having 5 
hypurals (versus 4) and in its much larger 
size (112.6 mm versus adults smaller than 
70 mm). 

Among all other congeners, S. diabolicus 
is most similar in morphology and meristic 
features to S. microlepis, a second eastern 
Pacific species known only from the holo- 
type collected in deep-water off the coast of 
Panama. Although only the types are avail- 
able for comparison, the differences be- 
tween these specimens are, nevertheless, 
substantial and beyond the range of intra- 
specific variation normally encountered in 
other species of Syrmphurus. These differ- 
ences are particularly noteworthy in light of 
the fact that both specimens are males and 
of nearly the same size (112.6 versus 99.5 
mm SL), which reduces or eliminates con- 
founding factors attributable to size or sex- 
ually related variations in morphology. The 
two species have similar meristic fcatures. 
especially ID pattern (1-3-2), total vertebrae 
(58 versus 57 in S. microlepis), numerous 
small scales in a longitudinal series (ca. 135 
and 126), and caudal-fin rays (12): however, 
they are easily distinguished by a number 
of characters (compare Figs. 4a and 4b and 
see Table 8 for detailed comparison of mor- 
phological characteristics of both species). 
Notable differences between these species 
arc body shape and relative size and shape 
of the head. Syniphurus diabolicus has a 
more elongate body featuring a smooth, 
gradual taper with the greatest depth (21.2% 
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SL) occurring slightly posterior to the anus 
and diminishing posteriorly only slightly 
throughout the middle of the body. In con- 
trast, S. microlepis has a much deeper body 
(27.9% SL) with the greatest depth occurring 
at the anus and the body tapers posteriorly 
much more rapidly. In S. diabolicus, the 
head is shorter (HL = 22.0% SL versus 
24.8% SL in S. microlepis) and longer than 
wide (HW/HL = 0.88 versus 1.11) com- 
pared with that of S. microlepis. Differences 
in head shape between these species are par- 
ticularly evident in the relative size of the 
lower head lobe, which is only 0.94 the width 
of upper head lobe in S. diabolicus, in con- 
trast to being 1.6 times larger in S. micro- 
lepis. Although both species have relatively 
large eyes, that of S. diabolicus is larger, 
more elliptically-shaped, and equal in length 
to about one-fifth of the head length while 
that of S. microlepis is only about one-eighth 
of head length and almost spherical. 

None of the Atlantic Symphurus possess- 
ing 1-3-2 ID pattern, 12 caudal-fin rays, and 
black peritoneum have vertebrae or fin-ray 
counts approaching those of S. diabolicus. 

Other species in the genus with meristic 
features similar to S. diabolicus include two 
rarely collected, Indian Ocean, deep-water 
species, S. macrophthalmus Norman and S. 
fuscus Brauer. Symphurus macrophthalmus 
is a large-eyed, deep-water species known 
only from the holotype and a single paratype 
collected in the Gulf of Oman near the Per- 
sian Gulf (Norman 1939). Large eye size, 
black peritoneum, and generally slender 
body are the only similarities this other- 
wise distinctive species shares with S. dia- 
bolicus. Symphurus diabolicus has a differ- 
ent ID pattern than that observed in S. 
macrophthalmus (1-3-2-2-2 versus 1-2-2-1- 
2); fewer caudal-fin rays (12 versus 14); and 
some higher counts (total vertebrae 58 ver- 
sus 48; 109 versus 87 dorsal-fin rays and 94 
versus 75 anal-fin rays). 

Certain similarities exist in meristic fea- 
tures of S. diabolicus and those observed for 
S. fuscus known only from the holotype col- 
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lected off the east coast of equatorial Africa 
(Brauer 1906). Both species have 58 total 
vertebrae and similar numbers of dorsal- 
(109 in S. diabolicus versus 105 in S. fuscus) 
and anal-fin rays (94 versus 93). However, 
S. diabolicus differs from S. fuscus primarily 
in ID pattern (1-3-2-2-2 versus 1-2-2-1-2) 
and caudal-fin ray counts (12 versus 14). 


Discussion 


Interestingly, southward increases in sev- 
eral meristic features occurred in S. oligo- 
merus and S. chabanaudi (Tables 3, 6). Sim- 
ilar increases in meristic features occur in 
other eastern Pacific tonguefishes that range 
from the Gulf of California to northern Peru, 
including S. atramentatus, S. fasciolaris, S. 
leei, S. melanurus, and S. gorgonae (Ma- 
hadeva 1956). Increased meristic elements 
in tonguefishes occurring in the southern- 
most extent of the species range in the 
Northern Hemisphere contradicts the well- 
known Jordan Rule (Jordan 1891), in which 
specimens of Northern Hemisphere species 
inhabiting the northernmost portions of the 
species range usually have the highest num- 
ber of meristic elements. Hubbs (1924, 1926, 
1934), in reviewing probable causes of lat- 
itudinal variation in meristic elements, not- 
ed strong correlations between the number 
of elements formed during development and 
ambient water temperatures, but he recog- 
nized that other factors such as salinity could 
also influence the complement of meristic 
elements formed during ontogeny. One or 
more of those factors may account for the 
cline we find in these Symphurus species; 
however, because virtually nothing is known 
concerning the seasonality and location of 
spawning and rates of larval development 
of these tonguefishes, it 1s premature to 
speculate which factors contribute to this 
trend in these species. 
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